. SEM images of FAPbBr 3 and MAPbBr 3 . SEM images of a) 3D MAPbBr 3 and b) 3D FAPbBr 3 .
FAPbBr 3 and MAPbBr 3 have similar morphologies and grain sizes obtained through the same fabrication method and conditions. The SEM images of FAPbBr 3 and MAPbBr 3 showed full coverage and smooth morphologies without any pinhole. FAPbBr 3 showed red-shifted band edge absorption and PL emission owing to a smaller band gap than MAPbBr 3 . To investigate the energy levels of the conduction band and valence band of MAPbBr 3 and FAPbBr 3 , we measured absorbance and UPS. We measured the optical band gaps of MAPbBr 3 and FAPbBr 3 at 2.34 and 2.27 eV, respectively, and the valence bands of Dimensional modulation concentrates carriers on a smaller band gap emitter through energy transfer, which increases the bimolecular radiative recombination by outcompeting the trapmediated non-radiative recombination. The PL intensities of the quasi-2D perovskite are higher than that of 3D FAPbBr 3 , and among them, quasi-2D perovskite with n = 3 shows the highest PL intensity through efficient and fast energy transfer. Quasi-2D perovskite with n = 3 shows a substantially shorter PL lifetime (0.14 s) than 3D FAPbBr 3 (4.66 s), which indicates that dimensional modulation enables long-living free carriers to recombine in small radiative domains by effectively concentrating them in small radiative domains. 
